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Aggression, Suicidality, and Serotonin

V. Markku 1. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cerebrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF 5-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIAA concentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type II alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 1992,53[10, suppl]:46-51)
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Late nocturnal sleep onset impairs a melatomn shower

in young children ASMLTASrZ 7 WMET

Jun Kohyama
Department of Pediatrcs, Tokyo Medical and Dental University, JAPAN.
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Yasuniwa Y, Izumi H, Wang K-Y, Shimajiri S, Sasaguri Y, et al. (2010) Circadian Disruption Accelerates
Tumor Growth and Angio/Stromagenesis through a Wnt Signaling Pathway. PLoS ONE 5(12): e15330.
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Reproductive Toxicology 25 (2008) 291-303
Contents lists available at ScienceDirect

A Reproductive Toxicology

journal homepage: www.elsevier.com/locate/reprotox

Review
Melatonin and pregnancy in the human

Hiroshi Tamura®®, Yasuhiko Nakamura€, M. Pilar Terron?, Luis J. Flores?,
Lucien C. Manchester®9, Dun-Xian Tan?, Norihiro Sugino®, Russel |. Reiter3*

Fig. 1. Levels of maternal serum melatonin during the
night (solid line) and day (dotted line) in normal
singleton pregnancy. Values are means=*S.E.M. for
11 the number of patients indicated beside each point.
Daytime levels below the lower limit (5.6 pg/ml) of

¢_ —— _q) i (:) the assay were excluded from the analysis. *P < 0.01
o g °®

compared with the non-pregnancy values, <24-week
values, or puerperium values. **P < 0.05 compared
with the 24-28-week value. From Nakamura Y, Tamura

O 4
. //

<24 24-28 28-32 32-36

Non-pregnancy Weeks of gestation (weeks)

H, Kashida S, Takayama H, Yagamata Y, Karube A, et al.
Changes of serum melatonin level and its relationship

Puerperium to feto-placental unit during pregnancy. J Pineal Res

2001;30:29-33.
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Management and investigation of neonatal
encephalopathy: 2017 update
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OPEN ACCESS MEDICAL CENTER

Kathryn Martinello,’ Anthony R Hart,? Sufin Yap,® Subhabrata Mitra,’
Nicola J Robertson’
Table 2 Summary of precligi

Ies on seven promising adjunct neuroprote

Mode of action

Examples of recent preclinical trials

Clinical RCTs

Endogenous hormone which entrains the dircadian
rhythm at physiological doses. At high
pharmacological doses melatonin is a powerful
antioxidant and antiapoptotic agent.

Erythropoietin (Epo)  Acute actions: neurotrophic, anti-inflammatory,
antiapoptotic, antioxidant
Chrmonic actions: erythropoiesis, angiogenesis,
oligodendrogenesis, neurogenesis.

Xenon Inhibits NMDA signalling, antiapoptotic.

Argon GABA agonist and oxygen type properties.
Antiapoptotic.

Allopurinal Reduces free radical production and in high doses
acts as a free radical scavenger and free iron chelator.

Stem cells Paracrine signalling—not cellular integration or direct
proliferative effects.

Magnesium Prevention of excitatory injury by stabilisation of

neuronal membranes and blockade of excitatory
neurotransmitters, for example, glutamate.

Systematic review and meta-analysis of 400
adult rodents showed a 43% reduction in stroke
infarct size with melatonin.” A piglet study
showed augmentation of brain protection with
high dose melatonin at 10 min and cooling
versus cooling alone.”™

0 I-

Non-numan primate ypothermia+Epo
treatment improved outcomes in non-human
primates exposed to umbilical cord ocdusion.™

Preclinical piglet studies showed benefit of
combined cooling and xenon compared with no
treatment.®* &'

Preclinical piglet study showed brain protection
on MRS and histology with 50% argon and
cooling compared with cooling alone®*
Improved ¥'P MRS metabolites and MRI values
with allopurinol in piglets.®*

Evidence of improved neurological outcome and
reduced histological injury.®

Magnesium alone has not been protective in
piglet models of hypoxia.®”” Combinations of
magnesium with cooling has shown benefit.*

Oral melatonin (10 mgkg/day 5 doses)
tablets crushed in 5 mL distilled water.
n=15 cooled, n=15 cooled plus
melatonin, n=15 controls.”

NEAT trial—safety and PK.”®

Phase Il trial of hypothermia and Epo
showed less MRI injury and better
short-term outcome.™

Phase Ill trial is now underway in the
USA.

No evidence of short-term benefit with
xenon and cooling above cooling alone,
using MRS lactate/NAA as a surrogate
outcome.®

Phase Il trials pending regulatory
approval.

ALBINO trial to start in Europe 2017—to

assess benefit of early allopurinol at

30 min plus cocling versus cooling alone.

Autologous umbilical cord cells in HIE
demonstrated feasibility.®

Recent meta-analysis shows no evidence

of benefit.**
A multicentre pilot RCT reported safety

but no outcome data, larger RCT to
follow®®

HIE, hypoxic-ischaemic encephalopathy; GABA, gamma-aminobutyric acid; MRS, magnetic resonance spectroscopy; NAA, N-acetylasparate; NMDA, N-methyl-D-aspartate; PK,

pharmacokinetics; RCT, randomised controlled trials.

Future neuroprotective adjuncts

The number needed to treat with therapeutic hypothermia for
an additional beneficial outcome is 7 (95% CI 5 to 10) from 8
studies, 1344 infants.®” Importantly, this means there is still a
large number of infants for whom this therapy is ineffective.
Adjuvant therapy to hypothermia is a current focus of research
and has been reviewed in more detail elsewhere.” 7* Some of
the more promising neuroprotective agents, scored by an inter-
national group of neuroscientists®’ include melatonin, erythro-
poietin, inhaled xenon and argon, allopurinol, stem cells,
cannabinoids and magnesium (table 2).

Martinello K, et al. Arch Dis Child Fetal Neonatal Ed 2017:102:F346—F358. doi:10.1136/archdischild-2015-309639
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Breast Milk According to Gestational SSAGE

Age and the Time of Day

David Katzer, MD', Lisa Pauli', Andreas Mueller, MD',
Heiko Reutter'?, Jochen Reinsberg, PhD?, Rolf Fimmers, MD*,
Peter Bartmann, MD, PhD', and Soyhan Bagci, MD'

43088 D FHE (H EEH27-3658 (FE13238) D144 £37-39;H
(FF1538:8) D74) hioHE#S-108 IZHBE, (BRREERH (1000-
2200) &R S #EER (2200-1000) ) DIREE = 1+1-,

AShZUEE

(./\qzjg:ﬁl) 1.5pg/ml (1.0-2.1)  7.3(3.8-13.6) <0.001
BER i E

2.7(0.1-30.5)  3.9(0.8-36.2) 0.124



Review
The Relationship between Autism Spectrum Disorder

and Melatonin during Fetal Development ~ TOKYO BAY ~—
MEDICAL CENTER

1,2,3 1,2,3,4,%

Yunho Jin 2%, Jeonghyun Choi , Jinyoung Won %% and Yonggeun Hong

Molecules 2018, 23, 198; d0i:10.3390 /molecules23010198 @Eﬁ
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Figure 2. The beneficial roles of maternal melatonin that travels from mother via placenta to the fetus.
The functions of melatonin in neuroprotection and circadian entraining may reduce the risk of ASD.

Figure 1. Maternal melatonin crosses the placental barrier to entrain the fetal circadian rhythm. Thus Normal melatonin concentrations during pregnancy contribute to neuroprotection and the normal

melatonin is present in the fetal brain prior to the maturation of the fetal pineal gland. After crossing neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable

the placenta, melatonin entrains the fetal circadian rhythm, maintains the normal sleep pattern, anc central nervous system. Additionally, as adequate melatonin levels maintain the normal sleep pattern

; 5 and circadian rhythm, normal melatonin secretion may also elicit neurodevelopment.
protects the fetus from neurodevelopmental disorders such as ASD. i, ‘ y P
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